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^ (54) Title: NOVEL LYSOPHOSPHATIDIC ACID RECEPTOR 

< 

_^ (54) «fa'J'/7hX7T^i»lfta*{* 

(57) Abstract: It is intended to provide a novel receptor of LPA and a method of screening a drag such as an LPA receptor antagonist 
using the same. Use as a lysophosphatidic acid (LPA) receptor comprising a G protein-coupled protein p2y9. More specifically, use 

^§ of the G protein-coupled protein p23r9 as a lysophosphatidic acid (LPA) receptor. A method of screening an agonist or an antagonist 

^ to the LPA receptor as described above by using the receptor. 

^ x:7T^i?>i8 (LPA) a§«:i: LTOffiffllcil-T'S. *fc, *flMI*. fIIELfc*J6M<DLPAftSi**ffll^ 
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m m m 

1SiMf3iWit^7.y T^z^>Wt (lysophosphatidic acid: LPA) O 

y 9 d^e.;^^ u y*:7.:7 r5">^>m (LPA) ^mw. vv-^xy 7^i^>m 
(LPA) ^^i^t\^x(Dmm. :BLZ^tn^m\f^xmm^^mzMr^^mmn 
X «i§fit«K>® * ;^ i7 u - - > s Id . 

'/-^Xy 7 ^i^>Wt (lysophosphatidic acid: LPA) ^U-feaU>ll& 

D, 1 -T>';P^U -feD— 3 - U 2 -T zy)Vif V ±a~-)V- 3 - V > 

Wt. 1 -T;U'Jr-;V-:Jf U-fen-;W- 3 - U >m;5:^d^L P AOf^^^iJi: bT^ 

So LPAfs, ¥miKiRssf^ffi> jfii/hmm*f^ffi. aBiia3^<j9«i^> «iBiia 
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<4*^-rSpt5^^ X-iJ^-O 1 ffiT-fe^ ;i t*^t);0^oT^/c. Ufc*«oT> LP 

Ati. jfii/jNm^li'fbH^ (p AF) '^T.y^ ydiz^y i U >m (s i p) is.Eh 

LPA«, mf^m^m\Z^^^^G^ >/-%i7m.^'l&m<D^^i^ (C-protein-co 
upled receptor; GPCR) \zm^ l^X ^ O OEm^m^^'^-t ^ PL^tiX ^ 
Ito L P AWg^flctt 7 mJI^MjiM® G P C R*e»S i:5t:Jt StlTVifedS, 

<^?g-^&ofc. ^tltt. L P A*« 'J >/ U >1!&® ® 1 a^^fe 0 , 

e 7? * S o 

bd^b, 1 9 9 6^fc. L P AOS^#t bT V z g - 1 (^fefrS^^BllSCSR 2 3 
#M) , RrXPSP2 4 (3fefTS$l5:S:M2 4#M) t#«$nfcL P A<DS^#: 

i^iTiiiiia^»ifc#oT#ig^iifflfia®xw^-iS^~3i«i*^m^$n> 

7 miglS-aSOG P C RT?a5S d t*^ &, vzg-l (ventricular zone 
gene-1) t^^S^nfe. v z g - 1 tt. -en^Tld^il^nTVifc t 
•t—y 7 y^^WX^^ e d g - 2 jte^®V^7.Jt^^:a^-CfeSi:i:*^t>>0^D, 
S^Ttte d g - 2Jte^i: bT^ 

•ebT^ E S Tx — — edg-2 (vzg-l)0^{C. ed 
g-1, edg-3, e d g - 4jlfe?j&:^<Z)#< ®*il^tt*5i^-rga^Jd«^gi$ 
tlT^feD. ^in ej&t — E D G (endothelial cell differentiation gene) y 
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7 5 U -STj^fig-r-S Jl td^?^ <7) E D G 7 r 5 U - ^<Dmm 

LPA<7)U-fey^-a:UTttl«lf m<Dnt^\te d g - is. 

yCe d g- 375:t*©S 1 P (X 7 > 1 'J >m) (D^^*^ <i: b T^Hf ^ 

p s P 2 4 jie^G>ifi»gB??iJtcS":JViT> b hfil&A®liffi«l^o cDNA^-T::^^ 
U-d>6 t hllOP S P S 2 4Jte-?"%)Bffi$nTViS (^ff S^SlSCM 5 #fii) . 

U 1 0t»Ttt:&TMt3^^SnTVi§. Sfc. P S P 2 4 J3:facl^'1'*®T 
fiJlc^SnxVi^.. m 1 0 U ?tf > H3&t5|5;^5^ 6nTVi:^Vi^- 

*^I^<Z)G P CRTfe§p2y9ti» Hi ® t?«&fi!l©T:3&lC^^$nT:fe 
0> =6e5fE<^EDG7T5 U-^P SP24t«T^ / mSB'^'J Offi |rH4*«± < ^ife 

G P C Rlc:-:)ViTt3:^^l?'feff^75: fe0 35«mmsnT:fe D . «si;lt^> iifP 2 0 
02-355045-% i^nUmXWtG) . #§82002-17378-% (5feff 

sfc> G p c Ro«iie*afi:^$-e-s:;&?* (3feffS^if:S:is^ i 9#sg) g2 

A^^#:<D^^(DiilP:&fe (^ffS^SXfflt2 0#M) ^> G P C R^14(DXi^ U 

- 3 - 



wo 2004/063224 



PCT/JP2003/016176 

td O T %>#t^ tii® *t $ nx # T Vi § . 



1 . #P 2002-328132-^ 
2. #ii2002-017398-^ 
3 . 2000-152782-^ 

4. WOOO/ 0 3 1 2 7 5 ^ 

5. f?^ WO 9 9/0 2 4 5 6 9^ 

6. ii#PB 2 0 0 2 - 3 5 5 0 4 5 
7 . Wm 2002-17378-^ 

8. 2 0 0 1 - 2 4 5 6 7 4-^ 

9. #18 2 0 0 1 - 2 4 5 6 7 3-^ 

10. #il2001-245672-^ 

11. #M2001-211889-^ 

12. i|#PB2001-190281-^ 

13. #M2001-186888-^ 

14. #M2001-169786^ 

15. #li2001-161385-^ 

16. #M2001-161383^ 

17. #|g2001-161382-^ 

1 8 . 2002-501083-^ 
19. #^2 0 0 2 - 5 2 3 0 9 1^ 

2 0. #« 2 0 0 1 - 5 2 3 4 5 6 
2 1 . #S¥ 11-505718-^ 

2 2. 7 * > 3;P^> -r — 59#» 45-54H> 1 989# 

(van Corven B. , et al.. Cell, 59, 45-54 (1989)) 
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135#, 1071-1083M(1996 ^) (Hecht, J.H. , et al., 
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J. Cell. Biol.. 135, 1071-1083 (1996)) 
2 4. if^ Myh^. rfu-y — 'f 4 >^ i-i^3^)V TfJir^v^ U--f 
JiyT. OL — XXX — . 9 3#, 1 4 3 6 7 - 1 4 3 7 2 
1 9 9 6^ (Guo.Z., et al., Proc. Natl. Acad. Sci. USA, 93. 
1436714372 (1996)) 

(D im-^^^ifi. ^(o^2§.mz-z>\i^x\-i.i^it-^^\zmm-^nx^^ir. lpa© 

*^BJ«» L P A©ST^3^S^#S:*|#^-r-5 t>®T* 0> -enSffiVifcLPA 
§##i$m^J 75: t* © ES^ a © X i7 U - - > ^^33^^ S^T S ® T * § . 

2^®^J«, H A^ ^^(Z)#Vife p 2 y 9 ^n— K-r-g) D N A^ p C XN 2 . 1^ 
^iS'-CKpnliNhel O 3^ - ^^t* . 

^3S«, CHOiSiBIJja®^^ n — >*ffi ViT. IOmM^LPAJcJ; 

:^7;^'>'> Aig^ (rfu) «|itii«^FB^ (#) ^^fo msia^'wii^Bi 

(•) «G P R 3 4 ®:©-&?£^b. ei2g^B3 (□) P 2 y 5 © J® -g- ^ b , B 
(A) tip 2 y 9 0:^'&S:5^L. (X) p 2 y 1 0 0«^*-€-tl 

^40«, GPR34. p2y5> p2y9, S-D? p 2 y 1 0 © 4 
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l7 U:t=^\i<omiSa\:i^^mfkPi<0-^^ i7 y i7 AMP (cAMP) (Dm^^it(D 

Tfes. m4m<Dmm\t c AMP (Dm&^^v. mmit^mvtc^mmmj!.it^ 

GPR3. 4 (M^O) , p2y5 (HyhAD) » p2y9 (^JSAD) . 28tl/f 
P2yl0 S-en-^n^UTViSo 
^50 tt, GPR34, p2y5, p2y9> B:a^p2yl0 4@CD^^# 

i^u:^5^Hominifcj;saajiai^©-ti-'f ^7 u ^vi^AMP ccamp) ©jsa^^-fbo 

TJfeSo scDififitt c AMPwiiSi^^b, mmitmmvr:i^mMmx\t^ 

GPR34 (MMt)) > P2y5 (l^yhXKl) . p2y9 («iiXD) . RlX 

p2yio (afiE#) &-€-n^n5^bTv>5. 

Il60«, GPR34. p2y5, p2y9. "BlZS i? 2 y 1 0 (O AMO^^i^ 
^U:t'^\^<Dmia\Z^^mM(0'd--( ^ AMP (cAMP) (D^m^tO 

x$>^o m6m(Dmmvic AMPiDmm^^v. mm\tmmvrc^mnmxuyf. 

GPR34 immX)) , p2y5 (H^hAO) . p2y9 immXV) > ISlZS 
p2ylO (e^^) ?£^tl-€^n^UTViSo 
^70tt, GPR34. p2y5, p2y9. RtK p 2 y 1 0 © 4 a©^^^ 

^ U:t^ \^(DmiaiZ^^mS!^P^<D-^^ i7 V y ^ AMP (cAMP) ©iSgC^-fb© 
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GPR34 (HmO) . p2y5 (H^hAD) , p2y9 (^HAD) , Rl/t 
p2yl0 (SBi^) S:-€-n-6n^bTVi«. 
^8Bltt, GPR34. p2y5, p2y9> RlK P 2 y 1 0 © 4 

^'.l^^t^^ K®^ilPlC<J;SS8liai^O+)--f ^7 ij y ^ AMP (cAMP) (D^&^it<D 
GPR34 (H^O) > p2y5 (H^/hAD) . p2y9 (^SIXD) > JStCI^ 

p2yio imm^) &-€-n-?n^L/TVis. 0o^E5{»iS 5#a5&«L p aw 

Il9^tt, GPR34, p2y5, p2y9> p 2 y 1 0 <D 4 a<D§#'f4J 

^7 5^ H©^ljnlCj;S«fflljai*|0)1}--r U AMP (cAMP) O^gae^-fbO 
^90®iffl!ittttc AMP®a«*^U, ;^ffttt^fflbfe#B&K«X(A5? 

^7 K^^^bTVi^. ^9 mo^miiam\z^n^ 42^o#5^^:7«£/0^e>. 

GPR3 4 (HmO) > P2y5 (H^yhAO) > p2y9 («li^AD) > 

p2yio (afeir) s:-en-?n^bTVi«>. 

||10®«, GPR34, p2y5, p2y9, RO^p 2 y 1 0 © 4^©^^ 
H©^JntCj;§i!fflJ[iaF«3(Z)1J-<i7 U y ^ AMP (cAMP) ©iigl^'fl: 

&75>e.> GPR3 4 (HmO) . P2y5 (K-yhAD) . p2y9 C^^illA 

r>) . Rt/cp 2 y 1 0 (Sfefr) s-en^n^bTViS. bio Bi©*sg«3 > 

P2y9 ^^Jte^lC^^bTVi^ 40©CHOiMJia©i^a->, 
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#01. #09. #15, :BlU# 2 0 (DP^(D^ U — > # 0 1 iZ-Dlf^T. <om 

i/^yommitLP A<Dmm (nM) sr^b» mm\t:^ Ms^Dmrnm (n 
M) sr^-r. mi im^ommi^w (♦) u^i/ o-xDm-^^^i.. mmnw 
(■) itm^MMcDrn'^^^'To 

mi 2m}t. p2y9 S^^WJ-^^^bTViS 4 0©CHOi!fflJl&©i^ a-XD 

•5-&©# 0 9 tc:pviT, a>!r®sge®L p A^Jn^fc t €r©i||Bl!af'g*;i''>^7 Aig 

mo^>fb$rill5t bfcM:^<£:5^-r, if ^ y (D^MiitL P AOMm (nM) ^^U. 
«S£Wtt:«7;P'>^7AOJiJP» (nM) Sr^f. m 1 2 0 4" ©H^J^^l (♦) 

m(Dmt^m^hrcmm^^to if^yoi^mt-LPAOf^m (nM) 
la^Htt^ji/'V^/A^iijjnfi (n.M) ^^-r, mi 3m^(Dmmmw (♦) 

f|140tt, p2y9 ^^Mm\zmmVX\,^^ 4-0(0 CHOmil^(D^ U->(D 

s.<D^^h^mMvfti^m^^-ro ^^yomm^AhP A(D^m. (nM) ^s^u, 

«8!fl&tt*;P>"^AOiginm (nM) Sr^f, n i 2 s+xom^j^bi (♦) 

mi5ia«> CHOmf^<D^ a — >^ #01, #09, #15, S.a^#20(0 

#>j?{c:^iiT, Aigm®ig'(bSr h a >if > (0. 1 N I H#fi: 

/ml) , PAF (ImM) , JkX^ATP (lOjuM) TJ^f* b fej^^ & 

^■r, ^ 1 5 0®ilS£«ltt:^;;P->«>A©itlraS (nM) Sr^b, ^«ltt«-^Jn<KJ<£ 

2 y 9 p — ># 0 1 , i7n — >#09, ^^□>->#15, ^u — >#20^ 

megltt, p2y9*fe«p2y5 <£^^e<Jfc56;^ bT S C H OiMiiaG) 

D->s:ffliiT, -mBmrnm (ptx) (D:^^-fxit0^^Tx. m^<Dus.<D 
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*;i/xnu> (5wM) T«!i3iL)&d^t3fc«'&-e*-5>. m<Dmmiihp A<Dmm 
(uM) ^^v. mmtc AMP (Dm&<om^\^(Dit^^-ro ^momm^m 

(■) \tp 2 y 9 (Di7 n-XDm^-V^iX) . m = MW (A) \tp2y5(Di7U~ 

^f. ^moym^m\s.. (ptx) o*#^t©:©^t*d. 

Bi^«^ (PTX) ©^eETOT^-^-CafeS. 

O — ><£IBViT> WHi^^^ (PTX) ©#^T5Lt3:##«ET-e> a^CDJi^© 
L P A<&llD^fci:#<7)i||BliaF«3 c AMPSSSaa^t bfci^m^^-r. ^1 6 0O« 

TfeS. 0(D^|ftl*L P AOii^ (AiM) &^L. c AMP ©tgS<D^'fb 

©itSr^r. #0O||lzg^^ (■) ttp 2 y 9 (Di^ D — XDJl-g-T* D, M = ^ 
83 (A) 2 y 5 D->©«-g-?£^-rc H^J^^ (♦) ttliSte^fMO'^i^ 

:$'-©^>.©i7n->©«'g-2&^-r. -^B^mm (ptx) 

ffiT©^i-&T*D> liSLiiattHQlSC^m (PTX) O#^ET0»-&*^»S. 

HI 8 iati> :*:f^ig© p 2y9tp2y5t©T5 / ^iH^J CD^g |tH4 ^^To 
H 1 8 S<Z)±©^ttp 2 y 9 tfafe 0 , T©^}ip 2 y 5 T^-So T5/li!;5«|^D 

^m\z-^^^^\z\tnm<Dmz7 7.i^ ^) (*) ^^m^snrvis, 

H190J*. p2y5 p 2 y 9 ^t^X :^ tlfc R H 7 7 7 7 Sfflia* 

fflViT, L P A t ©^-g-^Sr, ^tt^TM^i^-a-, p 2 y 5 ]5trXp2y9© 

«h U5^>>A7'^;P$nfcL P AW^iDS (nM) TasD^ «Ettttira3t$nfe:»t 

it«i©a (dpm) s^r. if'yy(r>^m(omn.n^'^m'^^r). ■?-©:&{M©e 

ficD#ti#^#S6<)i^-g-aTi5^. IIH;^SJ (A) #M6*)iS-gra^^bTVi^. 

H20SJ*, H19 SW^'&tl^^llfC. p 2 y 5 X«*^BJ© p 2 y 9 ;J»t^A 
§n:fcRH 7 7 7 7«fflJia?grfflViT> L P A i: © i^^^SO b feJ^^T a& o T, H 
2O0ttp2y5 CD:®'&<&^-r. ^ 7 ©:g|ltt « h U 9^ ^7 A ^ $ tlfc L P A 
©^JPS (nM) T?*D, i^i|iftttJl!l5t$n:fci!cMtg©M (dpm) =£5^-r. ^if 
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S2 1 mit. mi 9 p 2 y 5 Xtt2|5:§^Bj© p 2 y 9 H^mX 

2 1 mit:^mm<Dv> 2 y 9 ®:^'&*^-r. if ^ y oi^mit. h ^j^^A^^ji-^n 

feLPAomJPS (nM) -e&D. «£ffttttB!l5t $ nfeiS[|*tlO« (dpm) 

m220«, p2y 5Xtt:*:!^?g® p 2 y 9;J)«#A$nfeB 1 0 SiNflflS^fflVi 
T, L P AtOiS-a-<£, I^IS^^OJl-^. p2y50DJ^'&. p 2 y 9 ©J^-g- 

JCOt^TSa^bfc^-g-®. ^2 20«|^tt^ll<D»-&*^-r. 
U5^'^A^^;P$nfcL P AO^iPft (nM) IffeD, i^tft«?ai^$tLfciS[tttl 
®« (dpm) 5r^fo ^ ^ :7 (^l^^i^ig-B-aT ab D . 

HH^SI (A) it. #SWi^-&S*^bTViS. 

||2 3|2Itt, ^2 2 p 2 y 5 X ® p 2 y 9 *tSX 

^tlfcB 1 0 3«fflliaS:fflViT. L P A t©ij§-&SJay^LfeMmT*oT. ^2 3 
S« p 2 y 5 (D^-g-^^f o :7(^^|ftJ^ hU^';7A^^;i'$nfeLPA<^)^ 

jnm (nM) x&y). m^itmM^nrctkmmom (dpm) sr^-r. ^if^y 

=.nm (A) ttv #M6<)i^-&«$:5^UTV:»S, 

^24EI«, :^2 20O^^tI^ilfC, p2y5 p 2 y 9 

SnfeB 1 0 SSBlia*^ ViT. L P AtOM-&^Jia5£Ufci^;^*Z?^^T, m24 
m\t^^BM(Di> 2 y 9 om-^^mt. if y y ommU h V A'^ tlfcih 

PAommm (nM) i^Wttao^^nifeiJtittioM' (dpm) ?&^-r. 

$>^o HH^Hl (A) a. il^Se^I^'&^SSrSKUTViS. 

m2 5m\t. RH777 7 iBBIgjei^ S » S. nfc — p 2 y 9g^#&f6^-r 

■rt>®*^&s. ^2 5m^(^/'^yy7 — \thv^'C7A'y^)v-^nrzLPArcn^ 
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pm) ^minwirnvTcm^m^^-r, 

m2 6 0tt. ^^m(DD 2 y 9?£^AUfcRH 7 7 7 7 SBHad^ ^ » tlfc — 
ttfcp 2 y 9 ^§^^^^-r^i!ffliaS*Oj^®^<£fflViT. p 2 y 9 tC^f^T^L 
P AO^^(D«i:*;^6*>^W*fT^fei^mS:^'r"&<^>'r3&-5. ^2 60ttp2y9 

u^':7A5'^;i/snfeL p Aojs* (nM) Tf&t), mwtm^-^tiftik^mo 
m (dpm) ^^^:77?«, ^^^m^^mMW (■) -e^b, #4^^ 

m27m\t. m2 emiinmz. :^mm(Dp 2y 9^mwr^RH7 7 7 7m 

p 2 y 9 JdM-r^L P AO^^<7)^;^)#6<);^i^f ^ff o fe^m^r^T feOT'^ D> 
^2 7 E^ltl^MMcDJ^'&Sr^-r. ^2 7 S<7)i^7 7 Oi^fllia b V^^A^^Jl 
■^ntcLP AOmm (nM) TSD. «IE«l«S95tSnfei!tl*tl©S (dpm) T? 

j^EP (♦) "e^b> ^MW^'&a^ejtLW (O) T^^nrv^^o 
B2 8 0«. m2 6m:&.um2 7 m<Dmmi}^^%^nr^mti^/'^^ — ^ 

■^^sb^tc^Oif^y^^-r, Ii2 8 0©«lffttti^^ ( f mo 1 /mg) 

8l!ittJ3:^^t^j8l©Jt (fmo 1/mg/nM) S^T. 

^2 90«, PCl2i|fflIia*fflViTp2y9 ©f^ffi x ^ — i?T >y -fe-T 

J; D^l^f Lfci^^&^-r*>®-e2fe^o ^ 2 9 igcDigllitl^L P AOJiS (nM~ 

UU) *^b. itWlttJt&^-r. HEa^^ (■) ttp2y9 <£^AbfeP C 1 2 

mn<omm^^htizm^vftmmm\z^n^> jfli/h^ss^^-fbs^s^^: (pa 

FR) lw*il^tt*t3&S;j--7 T >S^#: (^ 1 0O£#J $ tl^ . ) fCOV^T 
^fitrb#fc. -^-O;^;^. IC^I-z^C: tlCUfiL/jN^^fiH^-fkH^^^^: (PAFR) iZ^ 
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m^i)^&^^'-yT>^^i^<DZ)^fD-C$>^p 2 y 9tii, jfcL/jN^Sfe-fbH^ (P 
AF) i 0 %> L P AIC*rLT^< SJiSf S H Lfc. *fgia^6tt> 

>m (LPA) s^^t bTOffli^tcn-rs. i:Di^«iBfctt. G^yntfm,^^ 

M^7>/1i7j|p 2 y 9©U yJi^T;^ 7 (LPA) S^#tLTO^^JC 

Hf^o $ e> P 2 y 9 *t@B^J^<D@B 

51J#^ 1 {C|2«t<^T 5 y m@H3«l**-rS feOT^-S p 2 y 9 O U y 

>m (LPA) bT©^ffi{cii-rs. 

^/li^K^^M^J' >/'^t^K p 2 y 9 U I/jI^;:^ :7 75^':^>^ 
(LPA) ©S^^lct LT«lt|-r-S "bOT&S d t &d>fc-rs 
ip-fe. LP AjStGiS^ >/t^®^tS:M^7 >/tirf| p 2y9(OU:?tf>H thxmm-r 

*:^HJ#6«. Jfil/jN^^tt'fls@^^#^4: (PAFR) izmm^Tb^^ ^^-y 7 
>^^#^©5^GPR 3 4. p2y5. p2y9 (SIJ=SGPR2 3) , IBcZ^ T> 2 

fejfa/jN^^tt'fkE^g^^ (PAFR) tT5 ymSB^Jfc:feViT^llH4^^bT 

vi^dtTi^s. M/i^mmmtm^ (paf) x«^<7)i5»ii^M^'j^>HtbT 

Vi^ ;i i:*«i[^^$tlTVife5i>s. p2y9 (SiJi&GPR2 3) Utt/h^KStt-ft: H 

^ (PAF) x}t^<Dmmi\^n^uKfis^^^m-^r. MtMz^-LP Atiz^fSiR 

m^^^L. L P ASrU;«f > F t-rsS^^-eS-SJlti&mmbfc. p2y90 
75/miB^J«, L P A^^#:i: bTt«e5|5*^ e-tlTV^^ E D G - 2 , EDG 
-4v EDG-7> RD^P S P S 2 4 ^:«^^<^::^ t*ffilH*^WbT*5 S-r. 21 CD 

P AS^#i:ttife<M^Stf bVirJ'-r yoL P AS^^*: Smtti b il t ic;^ S . 
2^^B^#e>t^. GPR34, p2y5. p2y9 (SiJ«GPR2 3) . Rt/^p 
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2 y 1 0 (D^ti'etKDT 5. J wtmm (ON mi^\zK A ^ if iz^itn^ 9 T$ ymm 

m2m\Z. HA^^©#Vifc p 2 y 9 i>DNA?£ p C XN 2 . 1 

^7 ^ — <DKv> n I tNhe I <7) A;:'^^^^ ^ - . ^<D^m^ 

IC-DViXfe. ^n^e'nill^f-^^^'-^^^Ufe. ^^IC^^ bfc p 2 y 9 3 



o 




^ > h n-r;i/i:UT ImMOATP.,- 10mM©ATP. RO? 1 X) 0 /iMCD 
ATPSr^slffiLfc. Cinji, CHOijiffliiaj^fe i'b^AT P^#fl:*^^bTViS 

©•r. AT P©^JotcJ:0*;i/'>'i^AjgS*t:fc#<^>ft;rs. c:o||jg^-e«, Ji 
ai ^ a ^ <o ^ li 0 ^ n s @ ^ iffl la 1^ :j!7 ; 1/ 5^ ^7 m « o ^ b d« ^ Bt) & n o 

tl Jl^ ^ J^M^<D ±^\^s p 2 y 9 ^mmi^tc^ U~>i)^-L F A h ^ft^VT^ 
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IC^fe e. tlyfc. Z.(D7^if^)—::.>if\zi:Ki^ p 2 y 9 zi — HTS D N A & h ^ 

mm\t:fy)v>'^Amm. (rfu) ^^v. mmtmm ^^-to ii304>© 

(•) ttGP R 3 4 Oi^-g-^^b, mmMW (□) ttp2y5©i^'&*^ 
B^MW (A) «p 2 y 9 (X) «p 2 y 1 0 Oil^ 

6 feig Sd^i^ck "5 tei, 1 0i!£MCDLPAlCj;Dp2y 9 ®i5L3&ti|#M 
etjfc*;!/^":; A^gaf<^>iilra*^f d t> fip-fe, L P a** p 2 y 9 o U ^> K 

Jlia*fflV5T> «ffliai^<7>-9-'f i7 u ^ AMP (cAMP) ©ig^sS'fbK:":? ViT^l^f 

IB«© 0 -e^§o ^4 0 SCDiK£ip|ll« c AMP OigmSr^U, iKIAtt 

m4 0~m 1 0 0te:#^lra#fJc:fett«> 4*©^^^7«&*ie., G 
PR3 4 (H^D) . p2y5 (H-/hAD) , p2y9 immXV) . RtKp 
2ylO (efe^) <£-€-n^n^LTVi§o 
COigm, H 8 6 5#S fc^Sns J; "5 tc. L P At>lsfT§ P 2 y 9 

5^1clC c AMP ©iSae<D±#3&ti5J.6ns 21 i:d<t)*^-pfco 
CHoms^o^ u — >\zr:>\,^xmfihrc, p 2 y 9 bx 

Vi^4^®CH0Sfflfla©i7O — #01> #09, #15, ROt#20®#>«r 

bT, PCXN2. l^i^tS^ — <D^^h^>7.yj^i7zy3>\^X^^'^^->>m 
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(nM) S^b. «S!||l|tt*;W>"i7A©iilDm (nM) &^"r. ^1 10tt#O 1 

(Oi^ ><Z)Ji-&T?* 0 , ^ 1 2 ®«# 0 9 (0^ D->CDil-&Ta& 0 , ^130 
fi# 1 5 <Di^ n — >OJg'&*^ife 0. ^140 #2 Q <D^ U — XDm^H^^o 

mi 10-^1 Am<Dif^y\iz^\y^Wimmw (♦) ^^-i^p-^o^-a-s^u. 

tlfeVi-rnoi^ n-VtC^feV^Tt). L P A(75Sg!fe#6<)J:i p 2 y 9 J&^^X$tlfc 

mm^z. mmp^<D:fy)v->^ Ammomit^ ha>\£> (o. iNiH^^/m 

1 ) , PAF (IjtiM) , RrJCATP (lOAiM) {C T^^Hf b ?S: ^ 1 

sEitc^-r. mi 5m<Dmm^ti)Viy^A(Dmnim (nM) 

(H^D) . p2y9©;j7n->#0 1 (H-yhXO) . i^n~>#09 m 

ZLCD^^. hn>lf>» PAF. RtiCAT P fr-^ViTtt, p2y9*#AUfc 

J^{C. p2y9*fe«p2y5 ^ 6<J fcl^S^ L T ^ CHOaigOi^ D — > 
*ffiViT> -^B^mm (PTX) ©#SETXtt#^#tET-e> tt'*? <^^SS<^) L P A 
Sr3in^T^®"T? 3 0^)-P5MSLfet#©»fflJiaj^ c AMP«ft*?B!l^b:/^, 

flgiJ->:/;i/t bTv PCXN2. 1 ^^^j'-oi?^* h^>;^7x^'->3 >UT^ 

eSRO^Ml 71IlC^f . mi 6 0« c AMP Sr±#$-&-5f^ffi* 

M) c AM P ©MScTJ^'fb® Jt^^To #EI(7)llBg:^^ (■) « 
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P 2 y 9 Oi7 D — >(DS-&T?a5 ME-MW (A) p 2 y 5 O ^ □ - >® 

*^-r. m^mm (♦) um^Mm<D^^ ^f-o^f^o^^ u — xDm-^^^-Ti # 

HBi^^m (PTX) Ol^#SET©«^T2fe t) > iifeilttW 0 
(PTX) ©#^TO«-g-Tfe^o 

J1©J^*. P 2 y 9 ttL P AlCSJi&bT c AM P ©iga!$±#$-&S*«. p2 
y 5 RtXiS'lS^fli-ettL P A\ZMVX c AMP ©?ga!®±^f*?^&n75^ofc. G 
^J'V/ti^SG i /Go®E^^jT?^SWB^^3g (PTX) 0#«E}CJ;D (^0 

o^i^T^^n^i^-g-o ) , c AMP <Dmm(D±^u^)v\-i.m^vrzo cnu. 

CHOmUkifiTt^m^Xl^^^LP A^^i^-^tSB^mm (PTX) \zm^ii.^w 
^X^y). c AMP®ig«?£T|S^$*S#«dtfeSfcJ6t#A&tlS. ^ft. 

y ^ )V7.u^) xo^^T (Hies© (B) ) x\%. p 2 y 9 ol p Afc*f-rs 

c Aup <Dmm.(D^^-mm^'^nx\^^^, 

P2y5«, Z A Am<r>7 ^ jmiJ^^1S,^i^ >/'%irm.X$>K> . p 2 y 9 <h « 5 

6 . 2 xomm^ifidb^, M#oTs ym(oittgi^m i s sjc^-r. ^ i s 0® 

±©©«P 2 y 9 "T^ D , TOgsttp 2 y 5 Ta&S. T 5 y ^3&«I^ C-jifi fd^t -5 

^■^fc^M^o^fcTx^ «j (*) *t^$nTv^s. M^\titm^mm^i!)^ 
mf-^^w (PAFR) \zmmi^7D^$>^^ yz-^^m. imim<o^tgtmiz^\f^xtE. 

miZ^-^tlXlf^^. ) (Df^Xh. :^mm<Dp 2 y 9 (D^ifi -LP A izMVX<ll^m&^ 

CHOmflkitTt^ L P A^^i^^W-oX\^^^mS^X&^il)t. 'A\Z7t^\tl. P A 
§^#<£^oTVi7&:ViiHBl!aJc:-pViTp 2 y 9 &#AbT. ^(DKm^^mmVTco 
L P AS^^&^-pTViJ&V^SBIiat bX. RH 7 7 7 7 mi^lSLXSE 10 3 aBia?£ 

p CXN 2 . 1 ^ — IzmX-^tlftHA^ ^a^CD p2y9Sfc«p2y5 
^a-l^-r-SDNA^. RH7 7 7 7 «fflljgSfe«B 1 0 3 jNHJia'v h ^ > X x ^7 

i/3>b. —mmz^^i^^mm-r^mm'^^(omm^^nr^, ^itMrn-i^-y-f 

K-rSD N A<Df^t» D p C XN 2 . l^i^^ — ^h^> 
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U-^&^Jk&^rctbiZ. 1 nM> 3 nU. Xitl 0 nUCDhV^^A^^JV^n 

JSm^B 1 9 2 1 BlU^^ 2 2 2 4 StC^f o M 1 9 2 

IBIttRH? 7 7 7 i!iffl|ia*ffiVifeJ©-&T* D , 112 2 El~f|2 40tiBlO3i!ffl 
JISS:fflVife»-&T*?>. ^1 9@RtKm2 2 ig^l^j^MM^^-g-*^ ^2 0 

0RZ^^2 3 0ttp 2 y 5 (T^m'&^Jr^b, ^2 1 iaS.tJ^II2 40«p2y9(Z)J@ 

(nM) Wtmtmi^-^n-^tSLmm<DR (dpm) Sr^-r. #i^^7CD^ 

P 2 y 9 ttVim©8BJiaJc:feViT'bL P Ai:#a6?)ti^-&-r5 feOD 
-ess t:6tt>5&i^fc. 

i::®h^>::^:7xi^->3>bfeRH7 7 7 7 i|ffljiS:«)^e>#e.n;t — 5114(3^^^ 

^m^'r^mi^^^<Dmm^^m^^x. p 2 y 9 <Dm<Dmnh(DRiit^m^^mh 

ltrlBbfc:;^t*7?#6nfcl^lii^)-*. 5 nM© h U 5"C7A^^;i/$nfcL P At 
jgif-a-tJ-B:. 4'C'e 6 0 ^J-MS^S^^fc. L P A;/eJt®i^i^^«i: U 

TVis. ) , z.titw-n\^x. 1 iiU(D h A^^)v^nx\f^f3i\^^m^ (om 

M (L P C : U '/y :txy T^i^)VU U L P E : U y 7 * X 7 7 5^ 5?;i/X 
y —)U7S. >, L P S : U ^7 7 r 5^v?;i/-fe U L P G : u '/y^7.y 7 
9^>';U^'J-fen-;i/, P A : 7 P A F : jfii/hMSfi^'fb H^, 



wo 2004/063224 PCT/JP2003/016176 

siP:X7-f>=i'i^>i-u >fk. sp c : T.y ^ > zH^ )vy :t ^ u;i^n 

!gfm^^2 50fc^-r. S2 ^m<Dmm\±m^^nt!iWLi^m<DS. (d pm) * 

L P At— i^fC^iP^tlfc^in&Oli&Rj&t, LPAt|^^lc:p2y9 t^fPtt 
^^•t^^co-^^^u^u. #«fc^Jjq$nfecn&®ilt^*«Si#fi<JJC p 2 y 9 
fc^g-g-b, !!gm6<It3^^;i/SnfeL P A© p 2 y 9 'v<Z)M'&d«©#$n. =7^}^ 

fc. p 2 y 9 t ^^;^^nfcL P A<Oig-&«tt. L P Ae;^^CDft&<D|tM{C J; 0^ 
i!>bT:fe6r> if^ifeli&fltt^Tp 2 y 9 ^(OU^'&ifi-L P A t5 £S < 35: Vi t 
*«^$nfe, p2y9tt, nn&cDil&KJ: 0 feL P A i:#M6<)t::i^'&f ^ 

0 1? ab -5 i: :«>^^ ^ n o 

i^jl::. MIBlf^Sffi LT#fcRH 7 7 7 7 jUBISjO^ # S. 

Siffll!a*5fe0llW^)-&ffiViT, p 2 y 9 fc^f P A ® ^«J*fe 

RH 7 7 7 7i^liaS5!501^®5^<£. M.^ O^MO h U 5^ A 9 nfc L P 

Atil-ff-g-tJit. 4'C'r 6 0 ^PBmf&$i±T, i^i^-g » & ^ 8& . Cini^ffb 
T> 1 0 /iMO h U 5^'i7A^^;P$nTVi;5:l^iL P A^'^^^KJiS:?KT'b> fl^M 

^j-t h ^)=j'^2^'7^)v^nifL'p A^nm-K^-^'^x. ^^sw^-s-s*** 

S DN AOf^t) DtCpCXN2. I'^i7^>-:feh^>;;^ 

^J^Srm2 6EIS.lKm2 70{C^-r. m26S«p2y 9 nfc«IHJia(0 
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fHittaii^snfcifcMtgros (d pm) t^s. ^^^^ohes^ibi (■) tti^J^ 
^«sr^b. ^mmw (♦) Ji^^swi^'^as^t-o s^hj (O) mm^ 

StC^-r. h U ^C^A ^^;i'SnfcL P AOJtfiH4tt2 10 9GB q/mmo 1 

( 5 7 C i /mm o 1) 'r:^^rc, ^28 0 CD ^ fill « iSg ( f m o 1 /m g) 

i^«ltt3^'&i:^il©lt (fmo 1/mg/nM) Sr^-T. C:®igm#e>n 

y = -0. 0223X + 831.19 

^(Df^m. p 2 y 9 P AtOKd^tJA, 44. 8nMT?^D, Bmax« 
37. 3 pmo 1 /mg^>/1i7®T?&ofc. 

p c 1 2iaBJia*iaviTp 2 y 9 ©f^^^i^i^bfc. 
pci2!a8iJSfc. £4T<D (1) ~ (3) (D 3m<DDN A^mm\zh^>:^y X. 

(1) PCXN2. 1 ^^^7:5^ — (cJfX^^nfcHArJ'^^^Wp 2 y 9 Hf 
SDNA. 

(2) ^yhoz i f :/n^:-i57-jc^3Eg*t$!ifgi$nfc3i^^;K7);i/>'7x^— -t? 

n 5 <Z) fit * 2: 1' 5 5^ ^ y ;i/ 5/ 7 X ^ if ^ t" S ^ ® 7 X ^ — 
«j4fit©Jt*^ffibfc. p 2 y 9 H-rSDNAO 

f^^^DfCp CXN2. l^^^-Srh^VT^^xi^z^aVbfc'feO^&fflVifc. 
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i^mSr^2 90fc^-r. %2 9 S©^tt«L P ACDigS (nM~/iM) 
mmtVc^^-t, MEAEP (■) «p2y9 Sr^AUfcP C 1 2 iSffl 
H^J^ff (♦) «^ttMMo«^**t-. 
z i f r^aqE-i$'-^5^5 >?>^-:)--if ya^-^-fi, J^fiSl^go c AM P © 

iSm. p2y9«. P C 1 2iaBJiatC:feViT'bL P Afc*fbTii*-fe#e<JfcSJiSL 

TViS 31 fc. ^fe, &-rn«> p c i 2iaBiattL p as^ 

£;±©Jlt5&i&. P 2 y 9 ttL P AOS^^T&S d t7&«egfl|fc;S:ofc. p2 
y 9 «^ 1 ®0G P C R(D^i^«f*> & =6^515 L PAOS##:i: 

UT» StlTV^feE D T 5U— ^PSP24 t |^tt<D 75: (DT D , 
2^I^BJ«±<ifb^ii57<yoLPA<Z)SW#<£il«T^%)(Z)7?*^. t^tc. tie* 
P A F^^#i:*il^tt*ta&5 p 2 y 93i»t, P A F t tt+Bjl b T S L P A 
#t bT««BbTVi'5tVi'5*^?a0^9lB«» GP C R 05^®5^JcM-r S »f 

P 2 y 9 /&«L P A©S^#:-C^§ tVip. P 2 y 9 <Dirfe7&:ail2Sl 
2|5:^§^© p 2 y 9 t bT«. khMOfeO> "TC/XM® "b OJfe i: p 2 y 9 t L 

ratet-s 'bOTf&nffj: < . iffsbv^p 2 y 9 t UTttia^j^(DS32?u## 1 \z. 
^ss^jicRB^sn-s feot?«ja:< , ^o— SPOTS suot 
iii^fcm^>.-&fe infers /^jsa^jswT'S'fooT^oTt) p 2 y 9 1 uto^i 

i^(S[Xtt2^<^>vi'rnj&^©*mstcT'>;p»> t^p-jt^^ps. 7)v^jv&miib^ 

i^-a-bfefeO^^tl^J: < , Jin&(^^##Ta&^T'b J;< , p 2 y 9 »C*f-r§ 



wo 2004/063224 PCT/JP2003/016176 

2 -7 )V^zL}v-'LP Ai^mh. r )v^)vm<Dm'^\z\s.. i -t;1'^;p-l p a> 

0~3 0. ^8=*b< tt^^lS: 1 4-2 2 ©itMt^JLti^J'ttJl^. »Sb<» 

^^m\t. ^ 2 V 9ifi-LP A<D^^Wr^^^^Lffi^. L P A t T/ljIX 

:ii3&ST?#S. >if;5r^«, P 2 y 9 ?£ifflljaic:fg31$-&TfT 

oTfeJ^Vib, ISfc p 2 y 9 §*t-SiaBJ!a*ffl ViT'bck *fcp2y9^:^ 

-r-si^^^ffl feet Vic u-->i^:>^*fe«, tuiBT«3j^bfeVir 

n©:;^?* (cKjtsn^ fewT^^srvid^ vi*rno;^fefc^ViTt>, p2y9^L 

P A®S^#:i:bT. L P A fC^f ^7 U - - >^f 

75: 2003-007657 mm^\zmm.^ntznm-^ . 2^§gsfflstc'r 
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N5|5^lCl 9 T5 ymm&ff^iofSi^HA^if^niaLr^iGP R 3 4, p 2 y 5 , 
p 2 y 9 . ar^p 2 y 1 0 © 4 7 7 >S^#*n— Ht*5DNA*-en 

•^npCXN2. (^20#M) -r >tf h ne^xVtfc© 

0 % ':7S^jj&ilJfil^Sr-^tfH amF- 1 2 ^ife Vi ^Sio 2 g/LO^:f=<'-ri^> 
GPR34, p2y5. p 2 y 9 , RlK p 2 y 1 0 O 4 SO^S-S^ft:® C H O 

s^^5&>6.iif^$nTVi^A''r:t^;i'*fc©ji&s^'f :/^u-®#ii&® (i~i o 

fiU) ^AT P^O 1 7 mm<D^if U:t^}^m ( 1 ~ 1 0 0 AiM) tSfS^ii-, 
CHOiMliatt'fei'bi AT P§^#*^iKbTVi«)®T?. AT P^^JlPUfc^ 

#M6t)?a:i8flJiai*i:^;p>"> A±#«. P 2 y 9 Sr^^bfci^ a-^jO^L P A 
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GPR34, p2y5> p2y9, Jtt^p 2 y 1 0 O 4 aoS^#:#4r ^^Jt 

mmm4 (^i/ u->\zj:^ c amp (DmsKD^^homi^) 

GPR34, p2y5. p2y9, RCX p 2 y 1 0 © 4 @0 ^ Sr^^ 

mizmmVX \,^^C HO ^ U — ><DmM^. SmU HEPES-NaOH(p 
H 7. 4) , 0. 1% BSA. SOOmM IBMX (.c AUP^MWMm. 

mn) ^^tsHB s s\zmmvrc. i x i om-r-zxDmm^ 3 s 4:rz':fu-hiz 
m^. 5 0 {jLuy :t )V7.zi V > i^mi^$¥^^m\zc AMP^^mm'^mmt'T 

i7 V y i7 AUP (CAMP) mm^/'^y:^-\^^<07)Vy 7-7.^7 V-> c 
AUPT =¥y h^m-oXmMhrc. 

i^m2:0 4 0~||l O^Jd^f. 

p 2 y 9 ^^3SL/TViS CHOi|fflia)&«L P A JcS^ L ^: € Jc:» :fz^ Uc AM 

"pjsa?o±#*t^86 6nfc (m80#M) . 

mMMS iv 2 y 9 0i7 U — XDltm 

P 2 y 9 <&^^fi<Jfc^^bTViS CHOi^ n-->. #01, #09. #15, 
R.CK# 2 0©4aic:oViT> 10 %^ iymi^ikm^'^tSH amF-12*^S0. 
1 %B S A^fe-g-tTH amF - 1 2 2 4I^M^^bfc. ^<D^3 

At M7 ^ 2. (;*7;l/~>^7 A-r > v'^r — 3^— ) io. 0 1 % ^ U ^ y ^ T E 1. ^^tS 
HE P E S -^-f n— FMffif^ ( 1 4 0 mM NaCl, 2. 7 mM KCl, 
ImM C a C 1 2, 1 2 mM NaHCOa, 5. 6mM D-ifJl^a — X, 0. 
49mM MgCl2> 0. 3 7 mM NaHaPO*, 2 5 mM HEPES-N 
aOH (pH 7. 4) ) XMJI^^mm VTz.. CI tl ^ 3 7 "C T 1 ^^^^ b , B 
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2 Sr^D jiSitfc. 1x10 "^l/m 1 omm^zU^ ^"dWUHE P E 

\^:fy)Vi^^j^m&<Dmni^. B*3fc«aK©c AF - i o o ^^viTaa^ebfe, 
m^Mm-^y^^jvtvx. pcxn2. i h ^ s>3 > 

p 2 y 9 *^^fl<)lc:^^UTVi<5 CHOi^ a — #01, #09. #15, 
RtK# 2 0 © 4aS«ViT, LPAldf^^T, h n > If > 0 . 1 N I Hm^/m 

1, pafimm, ATPio MM^-en-^nmsnuT, ^jsm 5 hmmzVT 

M^m? iip 2 y 9 (Di7 U — > t v> 2 y 5 <Di7 U — XDitm 

1 0 %^>'m}^skm(D^t>y) \Z. O. l %B S AS^trHamF- l 2^«fi7? 
2 4l^r.gjS«Ufe p 2y9^fcttp2y5 * ^3£fi<) IClS^ b T S C H O ^7 n - 
Vl-P-To^fe, 5mM HEPES-NaOH (pH 7. 4) , 0. 1%BS 
A, SOOjtiM I BMXS-^trHB S S fc!S?gUfco 5 m M7 3 U >T? 

mm-r^^^\t. i x i o ^-lar::?, msb7a:vii®'&« i x i o "m-to^^ 3 8 4 
vrct^(Dmi&\^c AMPmm^. nvts— K*fc©T;v7T-:^i7 u->c am 

PT y-^^ h^^^xm^X^lt, ^^■^m^>-f)ViiL>'T:. pCXN2. 1 

m^^^ 1 6 sjtr^ii 1 7 Bifc-en^n^f . 

^i£«3J 8 (RH 7 7 7 7 OTIS^^JiB 10 3 mM\Z^:%> p2y9JttKp2y5 
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p CXN2. l^^^-\zmX-^nrcHA^ifH^<Dp 2y9*fc«p2y5 
Srn - H-rSDN A<&-r>lf h Oi;x>a© U5i?7a:^hT5>2000fca:x> 
T> RH 7 7 7 7 mm^rdtB 1 0 smS^^hy >Xy :j^i7 3 >\^rco 2 4m 
m^iM:}Z 1 0 %^->mi^lkm^^t5DUEUi!)^^. 0. 1 % B S A^-^tfDMEM 

- (25mM HEPES-NaOH (pH 7. 4) . 1 0 mM MgClz. 

miz^-oxmm^^wti^. 8 0 0 X gT^^i^^a-iUb. ±?t&$ 1 0 0, oo 
mv. -mmz^^i^^mm-r^mmm^o^mm^tvrc, 

5 0 II sOi$r y/-^^^^.^tsmm^^. 0. 2 5 % B S A ^-^ tfM-&/t 7 t 
-4^1?, ^mAX'(Dlu P A<D^m^&^7^tib^^lsb\Z. InM, 3nM» i 
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